beauty" ( Dingwall 1931 : 130 , translation by Veronique Belisle). According to Junker (1999 : 124) , a number of historic sources report that "membership in the nobility in some central Philippine groups was permanently marked at birth by cranial deformation: children of the elite class had their foreheads artificially flattened . . . as a mark of beauty and social distinction."
In his volume on the craniometry of the Philippines, Koeze (1903 Koeze ( -1904 devoted an entire chapter to a discussion of ACM, arguing that it was most commonly practiced in the central Philippines, particularly in the Visayan Island group. More recently, discussions of ACM in the Philippines have been largely limited to noting the presence of deformed crania in archaeological site reports (e.g., MacDonald 1972; Tenazas 1973) . Suzuki, Mioguchi, and Conese (1993) utilized a series of modified crania from the Philippines to explore the effects of ACM on craniofacial measurements; however, consideration of the cultural context of ACM was not necessary to their study.
The skeletal remains and associated artifacts from the University of Michigan's Philippine Expedition (hereafter referred to as the Guthe Collection) provide an excellent opportunity for examining the distribution and cultural context of ACM in the central and southern Philippines. The goals of this article are thus twofold. First, I examine the spatial distribution of the practice of ACM. Beyond providing further exploration of the hypothesis that ACM occurred more frequently in the central Philippines (particularly in the Visayan group [Koeze 1903 [Koeze -1904 ) compared to the rest of the Philippines, the sample allows for a tentative evaluation of whether the practice of ACM was more common on particular islands within the study region. Second, I consider the artifactual material associated with the crania in order to examine the social context of artificial cranial modification in the Philippines. Through this analysis, I explore whether or not a connection can be drawn between ACM and elite status.
the sample
As discussed by Sinopoli (this volume), the Guthe Collection is arguably the most important collection of Philippine archaeological materials and Asian trade ceramics in the United States. It also serves as an excellent sample for the study of ACM in the central and southern Philippines. The collection derives from the University of Michigan Philippine Expedition directed by Carl Guthe from 1922 Guthe from to 1925 . The goal of the expedition was to document and excavate sites in the central and southern Philippines, including most of the Visayan group, Mindanao, Palawan, and the Sulu Archipelago (Guthe 1929) . Although the method of investigation was exploratory, the collection comprises provenienced artifacts and associated documentation from 542 archaeological sites (Guthe 1927) . The sites, which were divided into four classes (graves, burial grounds, burial caves, and miscellaneous), span a range of dates, with the majority of Asian tradewares dating from the fourteenth to the sixteenth centuries ( Bacus 1995; Dueppen, this volume; Li, this volume) . Of particular interest for this study are the approximately 20 sites from which crania were recovered (Fig. 1) .
Like many other excavations undertaken in the early twentieth century, a primary objective of the expedition was the recovery of exotic material -in this case, Chinese porcelains, celadons, and other Asian tradewares. This means that collection may have been biased in favor of these objects at the expense of more mundane items such as locally produced earthenwares and osteological material. Guthe's (1922 Guthe's ( -1925 unpublished field notes from the University of Michigan Philippine Expedition suggest that this was, in fact, the case. There are several sites at which Guthe did not collect locally produced earthenware vessels, and he stated on numerous occasions that he aimed only to collect a "representative sample" of the "more perfect" skeletal material (Guthe 1922 (Guthe -1925 (Guthe , 1929 . However, it is clear from Guthe's notes and publications that skulls were the skeletal element most likely to be saved, with modified crania holding special interest (Guthe 1922 (Guthe -1925 (Guthe , 1927 (Guthe , 1929 . Because it is unlikely that Guthe left modified crania behind, the sample is seen as being sufficiently representative enough as to allow for an exploration of the geographic distribution of ACM in the central and southern Philippines.
Given that the material in the Guthe Collection was excavated in the 1920s, questions may be raised as to the quality of the documentation and excavation techniques. While Guthe's records provide relatively good provenience information for all of the site categories investigated, it is true that many of the sites were never visited by Guthe himself, but by "agents" employed by him. These sites are documented in less detail than those investigated by Guthe himself. However, it is fortuitous that the material used in this analysis derives from burial caves, as these were the sites at which Guthe conducted most of his own research. Guthe was in charge of the excavations at nearly every site under consideration, and, as a result, the field notes are generally quite detailed. While the excavations techniques he employed may not be entirely acceptable by today's standards, Guthe proved to be ahead of his time in several ways. For example, he used a sieve at several cave sites in the hopes of recovering beads and other small artifacts. Taken as a whole, the material utilized for this study represents some of the best excavated and most thoroughly documented of the expedition.
Because the Guthe Collection does not include material suitable for dating via radiocarbon analysis, a chronology based on ceramics provides the most feasible option for dating the excavated sites. In this case, the Asian tradewares provide the most promise in terms of developing a chronology. Over the last five decades, several important studies have been based on these wares (Aga-Oglu 1946 , 1948 , 1961 Bacus 1995) . More recent work by Li Min (on blue-and-white porcelain, this volume), Stephen Dueppen (on stoneware dragon jars, this volume; see also Sinopoli et al. 2006) , and Michael Maccheroni (2006) has helped to refine the chronology. However, an analysis of the complete collection of Asian tradewares in the Guthe Collection has not yet been undertaken. As a result, some sites have no dating information at all, and others have associated dates that must be taken with some caution, both because of the incomplete status of analysis and because of the complex problems relating to assemblage formation, which involves heirlooming ( Dueppen, this volume) and the repeated use of and additions made to the burial caves. Although I make use of the chronologies provided by the above-mentioned ceramic studies, at present it is not possible to subdivide the skeletal remains chronologically. As a result, it is not yet possible to ascertain whether there is a temporal dimension to the distribution of ACM in the sample under consideration.
As previously mentioned, the material under consideration was recovered from burial caves. All of these caves appear to have been collective burial units and were likely used and added to over multiple generations. The practice of collective burial often results in loss of information about the primary treatment of individual burials (e.g., Keswani 1989) , as earlier remains are disturbed by later burials and commemorative ritual acts. In addition, a large percentage of the sites were subject to postdepositional disturbance -either through looting, modern use, or water action (Guthe 1927) . As a result, it is not possible to ascribe particular goods to particular individuals. Despite this, it does not seem unreasonable to assume that these sites represent socially cohesive groups, likely based on kin or clan relations (Andaya 1992; Keswani 1989) . This means that it should be possible to discern patterns in artifact composition to the site level, which will be important in exploring the social context of ACM.
However, it is also important to note that the burial caves do not represent the full range of contemporary mortuary behaviors in the central and southern Philippines; as noted earlier, open air graves and burial grounds were also documented by the Philippine Expedition. The presence of similarly dated tradewares from all three types of burial sites indicates that they may have been used contemporaneously. Junker (1999) states that while caves continued to serve as burial sites into the early second millennium, the majority of cemeteries used at that time were open-air pit or log-grave burials of the type described in later Spanish accounts; in these accounts both commoners and elites were buried in open-air sites. At present, it is unclear whether burial caves were used by populations distinct from those that buried their dead in open-air sites, or whether the caves were used by particular subsets within the same populations (i.e., specific kin groups). I will return to this potential source of bias in my conclusion.
classification
To explore the distribution and cultural context of ACM in the central and southern Philippines, it was first necessary to categorize the crania as either modified or unmodified. A combination of visual seriation and discriminant function analysis was utilized to classify the cranial sample.
1 Sixty-eight crania were seriated on a grid laid out on two large lab tables; seriation was based upon the degree of frontal and occipital flattening, with occipital flattening scaled along one axis and frontal flattening along the other. This meant that unmodified crania (those with round frontal and occipital bones) clustered at the top left of the grid, while artificially modified crania (with flattened frontal and occipital bones) clustered in the bottom right corner (Fig.  2) . Although it was expected that seriation would result in a linear arrangement of crania along a single axis from round/round to flat/flat, a number of crania clustered in the bottom left corner, showing occipital flattening but no discernable frontal flattening. These crania were placed into their own category called "round frontal/flat occipital." A number of crania were of ambiguous modification status, in that it was not clear whether the flattening evidenced was a product of artificial modification or was a part of the variation in cranial shape inherent in the population; these were also placed into their own category.
The largest group comprised unmodified crania ( N = 24). These were predominantly characterized by rounded frontal and occipital regions. Artificially modified crania ( N = 17) were identified based on the presence of significantly flattened frontal and occipital bones (Fig. 3) . Although it appears that the deformation apparatuses employed were probably similar for all modified crania -likely consisting of boards or stones strapped to the front and back of the skull -the artificially modified group shows a great deal of variability in degree and orientation of flattening. This may be a result of variation in the duration of application of the deforming apparatuses or in the angle at which the objects were bound to the skull. Sixteen crania were characterized by round frontal but flattened occipital bones. These crania were not classified as artificially modified due to the lack of involvement of the frontal bones. This form of modification was likely not intentional and may have resulted from cradle boarding, although ethnographic accounts documenting the practice of cradle boarding in the Philippines could not be located. Crania of ambiguous modification status ( N = 10) were of variable morphology, but all showed some degree of both frontal and occipital flattening.
Discriminant function analysis was utilized to confirm visual classification and to aid in the classification of ambiguous crania. Given that ACM results in flattening of the frontal and occipital regions as compared to unmodified crania (e.g., Anton and Weinstein 1999), curvature indices for the frontal, parietal, and occipital bones served as the discriminating variables for the function. The function was designed such that a negative score indicates that a cranium is unmodified while a positive score indicates that ACM is present. However, the function was designed to be conservative, meaning that while artificially modified crania may occasionally score as unmodified, unmodified crania should never receive a positive function score. Visual classification and discriminant function analysis disagreed for only three crania. These were visually classified as modified; however all three received negative function scores. Because each of these crania showed marked deformation, they retained their original classification for subsequent analysis (see Table 1 for sample sizes, before and after discriminant function analysis).
Given the conservative nature of the function, it seems reasonable to accept that the ambiguous crania that received positive scores were actually artificially modified. Two crania were thus transferred from the ambiguous to the deformed category. However, this same conservative approach implies that it is not certain that the ambiguous crania that scored as unmodified actually are, so that the crania remaining in this category were kept separate.
Given that all of the crania displaying round frontal but flattened occipital bones scored as unmodified, it would appear that the function does not identify practices such as cradle boarding in which the frontal bone is not involved. While recognizing that such morphology is likely due to a cultural practice, because this study is specifically concerned with the distribution and context of intentional cranial modification, this subset of the sample was combined with the "unmodified" group for subsequent analysis.
the spatial distribution of cranial deformation
As discussed, previous studies of ACM in the Philippines have indicated that the practice was most common in the central Philippines, particularly among the Visayan group ( Beyer 1947; Koeze 1903 Koeze -1904 Maceda 1973) . This can be evaluated using the Guthe Collection, although any conclusions drawn from this sample must take into account the unsystematic nature of sample collection. It is also possible to explore whether ACM occurs more frequently on any particular islands within the sample set; these analyses are by necessity qualitative rather than quantitative. The relative frequency of each class of crania (modified, unmodified, and ambiguous) by island is presented in Table 2 ; this data indicates the presence of some potentially meaningful patterns.
As in previous analyses, ACM in this sample occurs predominantly in the Visayan Islands. This group comprises over 6000 islands, the largest of which are Samar, Ne- Two crania from the "round frontal/flat occipital" group and one "ambiguous" cranium were removed from the study after the discriminant function analysis, as these were too incomplete for measurement and thus their deformation status was unclear. ( Koeze 1903 ( Koeze -1904 Maceda 1973; Suzuki et al. 1993) , the results presented in Table 2 indicate that ACM may have been a more common practice on Samar and Tablas than on the other islands in this group. While it is possible this apparent pattern is a result of the nature of the expedition, wherein no islands were explored systematically and certain islands were subject to more thorough investigation than others, a number of factors indicate that this pattern may be a meaningful one. First, given the variation in the manner and duration of the application of deformation apparatuses witnessed among populations in which ACM is practiced, one would expect to see a continuum from unmodified to highly modified crania in samples derived from such populations (Friess and Baylac 2003; Trinkaus 1982) . This means that crania of ambiguous morphology should be more likely to occur in those places in which ACM was commonplace. In this case, not only do Samar and Tablas have the highest percentage of modified crania (among islands with a sample size greater than n = 1), crania of ambiguous modification status are found only on these islands.
Furthermore, while Samar and Tablas account for only 16 percent of the total number of cave sites investigated (including those from which no crania were recovered), 79 percent of the modified crania were recovered from these two islands. That Samar and Tablas also account for 40 percent of all crania suggests that differential preservation may be a biasing factor. However, Guthe (1927) indicates that all cave sites were subjected to both water action and modern disturbance, and there is no indication in Guthe's (1922 Guthe's ( -1925 notes that the sites on Samar and Tablas were more or less disturbed than others. Furthermore, since a majority of the cave sites are located in karstic formations, there appears to be no underlying geologic reason why preservation would be better on these two islands. Given that Samar and Tablas are also widely separated in space relative to the rest of the sample, there is no obvious reason to expect that skeletal material would be better preserved at these locations (Guthe 1922 (Guthe -1925 (Guthe , 1927 . The spatial data thus suggests that ACM may have been practiced at higher frequencies among populations on Samar and Tablas, although larger samples from well-excavated contexts will be necessary to establish the validity of this pattern.
the cultural context of cranial deformation
In order to explore the hypothesis that ACM was an elite practice in the central and southern Philippines, it was first necessary to identify what artifact classes have been associated with elite activities and burials in the Philippines. Junker (1999 : 3) reports that as early as the beginning of the first millennium a.d., the Philippines had become part of a vast trade network in which Chinese, Southeast Asian, Indian, and Arab traders circulated porcelains, silks, glass beads, and other luxury goods throughout the region. Such luxury goods, she argued, became key symbols of social prestige for the Philippine chiefly elite. Other elements of status insignia included gold ornaments, ivory, silver, semiprecious stones, gold-pegged teeth, metal weaponry, and elaborate tattoos. These items appear to have been subject to limited distribution controlled by the elite. To that list, Bacus (1995) adds decorated earthenware -although it is unlikely that all decorated earthenware were prestige items, excavations at the site of Tanjay indicate that at least some of this class of artifact show restricted distribution within the context of complex polities. Another form of personal ornamentation that may be associated with elevated status is shell jewelry, although this has been debated ( Junker 1999) . Of these artifact classes, some (such as silk garments and tattooing) will not survive to become part of the archaeological record; however, the remainder of these artifact types should be recoverable. Table 3 presents information on the presence of elite goods at each site from which crania were recovered. The list begins with those sites in which ACM is present, organized by island and then by site number. Of the elite goods previously mentioned, semiprecious stones, ivory, and silver are completely absent within the present sample. Thus, the table is limited to the following classes: gold ornaments, gold-pegged teeth, Asian tradeware, decorated earthenware, metal weaponry, shell jewelry, and glass beads.
The final column in Table 3 provides estimated dates of use for those sites for which dates are available. Because the sites were communal burials whose use may have spanned hundreds of years, and given the lack of stratigraphic information from the excavations, these dates do not represent duration or intensity of site use, but simply provide a general time frame during which the site saw some use. The lack of a refined chronology for the Guthe Collection does affect the interpretation of the data presented in Table 3 . Junker (1999) has argued that access to exotic trade goods was most restricted from the tenth to the fourteenth centuries. By the fifteenth century, an expanding maritime trade had widened the distribution of these goods to the point that they appear archaeologically in some low-status habitations and burial areas ( Li, this volume).
In his analysis of blue-and-white Chinese porcelains from the Guthe Collection, Li (this volume) demonstrates a decline in both quality and quantity of these wares from cave contexts in the fifteenth century. Furthermore, Li argues that while the caves were used as burial grounds by those who considered the possession of fine porcelains to indicate wealth and status, no particular cave site stands out as having a significantly greater concentration of fine blue-and-white porcelains, which may indicate a weak expression of wealth distinctions during this period. In either case, it would appear that on their own, porcelains dated to the Ming Dynasty may not be indicative of elite status.
To explore the hypothesis that ACM was an elite practice, a Mann-Whitney test was conducted based on the number of elite artifact classes present at each site. The goal of this test was to explore whether the number of elite artifact classes occurring at sites in which ACM was present was greater than that at sites showing no evidence of modified crania. The results were not significant at α = .05, with p = .432. Thus, the available evidence indicates that sites at which artificial deformation is present do not show a greater co-occurrence of elite artifact classes, suggesting that the practice of deformation may not have been limited to the elite.
While Table 3 presents site-level data, Table 4 breaks down the presence/absence of data for each artifact class into two categories: sites where ACM is present and sites where it is not. Fisher's Exact Test was applied to each class of elite artifacts in order to test whether each class occurred at greater frequencies at sites where ACM was present; these results are shown in the final column of Table 4 . At an alpha level of .05, GLASS BEADS Analysis of Asian tradewares is incomplete and thus this list is simply representative of some of the periods in which the caves saw use. Ming dates are from Li (this volume), Sung dates from Bacus (1995) , dates with asterisks are from dragon jar analysis by Dueppen (this volume).
only a single artifact class (gold ornaments) shows a significant result, which again suggests that the practice of ACM was not limited to the elite. Alternatively, these results could indicate that the distribution of "elite" goods was not as restricted as previously believed. This would be in line with Li's (this volume) proposal that there was a weak expression of wealth distinctions among the populations who utilized the burial caves. Taken together, these analyses provide little evidence to support the claim that ACM was solely an elite practice in the central and southern Philippines. Although a modified cranium may have been considered a sign of nobility, and the elite may have relayed this to early European chroniclers, it is possible that lower-status parents chose to emulate the elite by modifying their children's heads in similar ways (Hoshower et al. 1995) . However, it is important here to return to the caveat mentioned earlierour current lack of knowledge about which populations utilized the burial caves. One might question whether use of burial caves was restricted to the elite -in such a case the lack of distinction between caves with and without evidence for ACM would not necessarily imply that the practice of deformation was more widespread than previously believed. I could not locate any sources that suggested that the use of caves was restricted to the elite. Junker (1999) , however, suggests that "Metal Age" burial caves (dating from the first millennium b.c. to the first millennium a.d.) provide evidence of wealth distinctions since some contain burial goods while others do not ( Dizon 1979; Fox 1970 , cited in Junker 1999 . Even if use of the caves was restricted to the elite, it would imply that a simple correlation between elite status and ACM is not appropriate, as a majority of the crania in this study showed no evidence for modification.
conclusions Given its regional scope and relatively good provenience information, the Guthe Collection offers a rare opportunity to examine both the spatial distribution and the cultural context of ACM in the central and southern Philippines. Before examining the context of artificial deformation, however, it was first necessary to classify the cranial sample into deformed and undeformed groups. This was done through a com- bination of visual classification and discriminant function analysis. Visual classification resulted in the division of the crania into four groups -unmodified, modified, round frontal/flat occipital, and ambiguous. Discriminant function analysis largely confirmed visual classification, although the conservative nature of the function resulted in three crania being classified as unmodified that had been visually classified as artificially modified. Given that all of the crania placed in the "round frontal/flat occipital" class scored as unmodified, these crania were combined with the unmodified category for the remainder of the analyses reported here. Future work with this collection should include an analysis of the distribution and context of the crania displaying this occipital flattening, which may be the result of cradle boarding. Given that the skeletal remains in the Guthe Collection were not collected systematically, interpretations regarding the spatial distribution of ACM are somewhat restricted. However, as has been documented in other studies (e.g., Koeze 1903 Koeze -1904 , modified crania were more common in the Visayan group. Furthermore, the islands of Samar and Tablas not only had the greatest percentage of artificially modified crania (among islands with a sample size greater than one), but they also were the only two islands from which crania of ambiguous modification status were recovered, indicating that the practice of ACM may have been more prevalent among populations from these two islands than others.
In considering the cultural context of the practice of ACM, this study has highlighted the need for greater chronological control over the sample. More refined dates would allow for both an examination of the distribution of ACM over time as well as more confidence in the identification of certain artifact classes as elite goods. Despite these limitations, the available evidence suggests that the practice of ACM in the central and southern Philippines was not restricted to the elite. It may be that artificial modification was practiced solely for aesthetic reasons. However, it is also possible that the practice may have served to define membership in some sort of horizontal social grouping. Future work on cranial samples with more detailed contextual information will be necessary in evaluating this possibility. acknowledgments I would like to thank Milford Wolpoff for his helpful comments, Veronique Belisle for translating the passage from Dingwall, and Carla Sinopoli for providing the base map and access to Guthe's field notes. I would also like to thank John Speth and the three anonymous reviewers for their useful comments on earlier drafts of this article; any mistakes that remain are, of course, my own. abstract Given its regional scope and good provenience information, the Guthe Collection offers a rare opportunity to examine both the spatial distribution and the cultural context of artificial cranial modification (ACM) in the archaeological record of the central and southern Philippines. A combination of visual classification and discriminant function analysis was used to classify the cranial sample into modified and unmodified groups. Following this, the relative frequency of each class of crania by island was explored. The results show that 95 percent of the artificially modified crania in this sample were recovered from the Visayan group, and most of these were found on the islands of Samar and Tablas. Not only did these two islands have the greatest percentage of modified crania (among islands with a sample size greater than one), they were also the only islands from which crania of ambiguous modification status were recovered. On the basis of these results, it would appear that the practice of ACM may have been more common among historic populations on Samar and Tablas than on other islands in the study region. Statistical tests were then conducted in order to explore the hypothesis that cranial modification was an elite practice. The available evidence suggests that the practice of ACM in the central and southern Philippines was not limited to members of the social elite. Keywords: cranial modification, cranial deformation, Philippines, burials.
